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An overall view of a visual displacement sensor 
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A block diagram (part 1) 
showing the functional internal structure of the sensor main unit 
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A view showing a mode of defining measurement object ranges 
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A general flow chart schematically illustrating the operation 
of the displacement measurement by the sensor main unit 
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A view illustrating an image 
captured by the CCD incorporated in the sensor head unit 
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A view illustrating the process of 
extracting measurement points in a measurement object range 
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A view illustrating the relationship 
between the line bright waveform and the image captured by the CCD 
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An illustrative view showing the process of determining the threshold value 
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An illustrative view showing the process 
of extracting the measuring point coordinate 
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An illustrative view showing the process of generating the monitor display 



•>»<-. ^ nuu UlbPLACfcMiiN 
SENSOR 

Inventor(s) Tatsuva Matsunaea et a 
DOCKFT NO. : 058856-0106 



U y / > J f 1 f o u 



Fig. 12 



6a 

monitor screen 



— c 7 

122a 

field of view of CCD 



M1 



(0,0) 

A 



A1 

line beam light image 



M2 




measurement 
object range ; 
A4 ' 

-j 7 ' " "/ ">' '/ '/ y/]. Y : ; ^ ; ; ' >" 



/ 



A3 



C 

o 



A7 «' Y > 

measurement point mark 

A-*^ A5 

^ line bright waveform 



displacement 
measurement direction 



A view showing an exemplary monitor display showing the relationship 
between the image captured by the CCD and line bright waveform 
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a view showing a conventional measurement result 
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(b) defining measurement object range 0 
A view illustrating the monitor screen when defining regions (part 1) 
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A view illustrating the monitor screen when defining regions (part 2) 
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A view illustrating the monitor screen when defining regions (part 3) 
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A view illustrating the monitor screen at the time 
of measurement after two measurement object ranges are defined 
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(b) measurement point coordinate extracted from the masked image 



A view illustrating the problem with the process 
extracting a measurement point coordinate using a masked image 
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(a) provisional decision of measurement point coordinates 
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A view illustrating the second embodiment of the process 
of extracting a measurement point coordinate using a masked image 
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A block diagram (part 2) 
showing the functional internal structure of the sensor main unit 
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A view showing a mode of vertical changes in a measurement point 
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A view showing the monitor screen 
before and after the vertical change in the measurement point 
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A view illustrating the positional relationship 
between the sensor and measurement object when measuring a step 



• Title: VISUAL DISPLACEMENT A 00/07,7/, r> r» 

SENSOR U - 1 ' " ! 

Inventor* s): Tatsuva Matsuna-a et al 
DOCKET NO : 058856-0106 



Fig. 2 8 



807A 




+ 001. 0000mm PASS 

4 

809 



A view showing the monitor screen for the measurement of a step 
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(a) when the measurement object is at the reference position 




(b) when the measurement object has shifted laterally 



A view illustrating the problem associated with the lateral 
shifting of the measurement object when measuring a step 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparent member (part 1) 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparent member (part 2) 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparent member (part 3) 



Fig.37 



Title: VISUAL DISPLACEMEN 

SENSOR 

Inventons): Tatsuya Matsunaga. ei al. 
DOCKET NO.: 058856-0106 



Oo / a t, 7 o q 



( a ) 



_ 

scene U ▼ 


measure^ 






defhe 






measure 






display 






tool 






system 






save 









( b ) 



scene o? defineT 



start defining ? 




yes 


no 



( c ) 



select application 



surface displacement 
spot displacement 
maximum height 
groove/recess step 



transparent thickness 



step (sensor 2) 
thickness (sensor 2) 



ENT: next 




ESC: return 



A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 1) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 2) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 3) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 4) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 5) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 6) 
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A view showing the algorithm for the calibration operation 
for the computation of the thickness of a transparent member 
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A view illustrating the reason for requiring a calibration for the measurement 
of the thickness of a transparent member by using the visual displacement sensor 



